Key indicators: single-crystal X-ray study; T = 200 K; mean (C-C) = 0.004 Å; disorder in main residue; R factor = 0.026; wR factor = 0.061; data-to-parameter ratio = 10.3.
The structure of the title compound, [Co(C 5 H 6 NO 4 ) 3 ], consists of a Co III ion octahedrally coordinated by three bidentate 3-nitropentane-2,4-dionate ligands. The complex was prepared via the nitration of tris(2,4-pentanedionato-2 O,O 0 )cobalt(III) with a solution of copper(II) nitrate in glacial acetic acid. The central C atom and the nitro group of one 3-nitropentane-2,4-dionate ligand are disordered over two positions with an occupancy ratio of 0.848 (4):0.152 (4). A second nitro group is also disordered over two orientations with an occupancy ratio of 0.892 (7):0.108 (7). Two of the ligand methyl groups form C-HÁ Á ÁO interactions with two different nitro groups to form chains running along the c axis. Additional C-HÁ Á ÁO interactions are found between ligand methyl groups and the cobalt-bound O atoms, also resulting in the formation of chains along the c axis.
Related literature
For the preparation of derivatized tris(2,4-pentanedionato) metal complexes, see : Collman et al. (1962 : Collman et al. ( , 1963 ; Collman (1965) ; Schirado et al. (1971) ; James (1974); Shalhoub (1980) . For spectroscopic properties of the title compound, see : Singh & Sahai (1967 , 1968 ; Larsson & Eskilsson (1969) ; Fleming & Thorton (1973 , 1975 ; Tsiamis et al. (1987) . For crystallographic studies of related compounds, see: Appleton et al. (1992) ; Abrahams et al. (1998) ; Tsiamis et al. (1998) ; von Chrzanowski et al. (2007) . For a review of graph-set analysis of hydrogen-bonding patterns, see: Bernstein et al. (1995) .
Experimental
Crystal data [Co(C 5 H 6 Table 1 Hydrogen-bond geometry (Å , ). 
Data collection: GIS (Bruker, 2009 ); cell refinement: SAINT (Bruker, 2009 ); data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) and OLEX2 (Dolomanov et al., 2009 ); molecular graphics: PLATON (Spek, 2009) , Mercury (Macrae et al., 2008) and POV-RAY (Cason, 2004) ; software used to prepare material for publication: publCIF (Westrip, 2010 
Comment
The electrophilic substitution chemistry of the 2,4-pentanedionato (acetylacetonate, or acac) ligand has been studied for many years (Collman, et al., 1962; Collman, et al., 1963; Collman, 1965; Schirado, et al., 1971) , but relatively few of these derivatives have been studied crystallographically, especially for the tri-substituted complexes. The nitro derivative of the cobalt complex is readily prepared and its synthesis and characterization have been described as part of several educational laboratory activities (James, 1974; Shalhoub, 1980) . The average cobalt-oxygen bond length in the title compound is 1.869 (4) Å, slightly shorter than the average cobaltoxygen bond length observed for the [Co(acac) 3 ] complex determined at a similar temperature (von Chrzanowski, et al., 2007) . All three nitro groups are twisted with respect to their 2,4-pentanedionato ligands (Fig. 1) , forming angles of 49.3 (1), 59.3 (2), and 50.3 (2) degrees for the major components and 67.2 (2) and 51.6 (8) degrees for the minor disorder components. These are similar to the angle of 50.7 degrees observed for the mono-nitro cobalt complex (Appleton et al., 1992) . The disorder in the positioning of one chelate ring has been observed previously (as large thermal parameters) for analogous complexes of cobalt and manganese (Appleton et al., 1992) .
Analysis of packing (Fig. 2 ) and close contacts shows two different types of C-H···O interactions ( Table 1) Chrzanowski et al., 2007) . These hydrogen-bonding interactions result in the formation of four different types of C(6) chains (Bernstein et al., 1995) , shown in Figure 4 (a) through 4(d). In all four cases, the primary direction of the chain is along the c axis.
Experimental
The complex was prepared according to the procedure of Collman et al. (1963) . Approximately 5.37 g (0.023 mol) of finely ground copper(II) nitrate trihydrate was mixed with 100 ml (1.06 mol) of acetic anhydride. Cobalt(III) acetylacetonate (2.5 g, 0.0070 mol) was added to the mixture and stirred with cooling for approximately two hours. A combination of water (300 ml), ice (300 g), and sodium acetate (7.5 g, 0.055 mol) was then added and the mixture was stirred for an additional two hours. The dark-green precipitate was vacuum filtered and washed with water and cold ethanol. The crude product was recrystallized from boiling chloroform and hot ethanol. The final product consisted of large, dark green crystals that were obtained in an overall yield of 62% (2.14 g).
The IR spectrum (ATR cell) displayed strong peaks at 1561 cm -1 (ν ring ), 1518 cm -1 (ν as , NO 2 ), 1341 cm -1 (ν s , NO 2 ), and 825 cm -1 (δ C-H ). Raman spectra (532 nm excitation) gave strong peaks at 1345 cm -1 (ν s , NO 2 ), 828 cm -1 (δ C-H ), 470 cm 
Refinement
All hydrogen atoms were located in the difference map and refined with the atom positions constrained to an ideal tetrahedron with C-H distances of 0.98 Å. A riding model was used for all hydrogen atoms with U iso (H) = 1.5 times
One of the 3-nitropentane-2,4-dionato ligands was modeled as disordered over two positions for four atoms, C13/C13A, N3/N3A, O11/O11A, and O12/O12A and refined to give an occupancy ratio of 0.848 (4):0.152 (4). Carbon-carbon distances between similar atoms in the disordered ligand were restrained to be similar within a standard deviation of 0.02 Å. The nitro groups and their respective carbon atoms (C13/N3/O11/O12, C13A/N3A/O11A/O12A) were restrained to lie in a common plane, as were atoms C12, C13A, C14 and N3A. The anisotropic displacement parameters for the atom pairs N3/N3A and C13/C13A were constrained to be the same. The nitro group on a second ligand (N2, O9, O10) was modeled as a disordered group over two orientations and refined to give an occupancy ratio of 0.892 (7):0.108 (7).
Anisotropic displacement parameters were restrained to be similar ( ) for all disordered oxygen atoms.
Anisotropic displacement parameters were also restrained to be similar (with a standard deviation of 0.01 Å 2 ) for all atoms within the disordered nitro groups.
Computing details
Data collection: GIS (Bruker, 2009 ); cell refinement: SAINT (Bruker, 2009 ); data reduction: SAINT (Bruker, 2009 );
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) and OLEX2 (Dolomanov et al., 2009 ); molecular graphics: PLATON (Spek, 2009) , Mercury (Macrae et al., 2008) and POV-RAY (Cason, 2004) ; software used to prepare material for publication: publCIF (Westrip, 2010 
Figure 1
The molecular structure of the title compound showing the atom labeling scheme and drawn with 50% probability displacement ellipsoids for non-H atoms.
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Figure 2
The packing of the title compound viewed along the c axis. The minor components of the disordered ligands are not shown. The four different types of C (6) 
